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ABSTRACT 
 
 
At low velocities, friction is highly non linear and difficult to control. In practical 
mechanisms, friction may also be position dependent and highly variable. This can lead 
to tracking errors, limit cycles, and a phenomenon referred to as ‘stick-slip’, when a 
periodic cycle of alternating motion and rest, limits the mechanism’s velocity and 
position accuracy.  
 
Impulse control is a friction compensator that does not require an accurate friction 
model. It achieves precise motion of a servomechanism by applying small impacts 
which overcome static friction with a controlled breakaway. The size of the impact and 
its duration determine how much the mechanism moves. By controlling the pulse, the 
positional accuracy of the mechanism can be improved.   
 
The work presented in this thesis results in new impulse controllers which: 1) improve 
the precision of a servomechanism without mechanical modification for the tasks of 
position pointing and low speed position tracking; 2) eliminate phenomena such as 
stick-slip, quadrant glitch, and limit cycling; 3) minimise system vibration and low 
speed position tracking ripple.  
 
The new controllers are tested by simulations, and experimentally verified on two 
different mechanical systems. One of these is a test bed built specifically for friction 
control experiments, and the other is a SCARA robot manipulator. 
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